Abstract-
I. INTRODUCTION
Many researcher work in this area of research. There are only two voltage references, which are fundamentally based on AC voltage, namely the AC voltage Josephson reference and the MEMS based AC voltage reference, that we discusses on MEMS based AC voltage reference. M. Suhonen etal first presented an ac voltage reference based on a capacitive microelectromechanical system (MEMS) in 1998 [1] . In it micromechanical AC and DC standards, suitable for compact, low-cost precision electronics applications were described. The standards are based on controlling the charge of a parallel-moving-plate capacitor. They showed the basic principle of the AC and DC standards and preliminary experiments with the AC voltage standard. Design and characterization of a high stability capacitive MEMS device intended for an AC voltage reference at 100 kHz or higher frequencies is presented by A. Karkkainen etal [2] . They are presented an ac root-mean-square (RMS) voltage reference based on MEMS component in 2005 [3] . In their work the device stability was investigated in various experiments. Time stability was measured using an accelerometer MEMS component at an operating frequency of 100 kHz. They also investigated stability of microelectromechanical devices for electrical metrology [4] . Such devices are formed from micromachined electrodes of which at least one is supported by a compliant structure such that an electrostatic force between two electrodes displaces the moving electrode. The properties of these electromechanical devices can be very stable if they are fabricated from single-crystalline silicon and sealed hermetically in a low-pressure atmosphere. In comparison to several 1 semiconducting reference devices, micromechanical components are large in size and consume a negligible power. Thus, a low 1/f noise level is expected. Erik F. Dierikx is presented two AC voltage reference in [5] . H. Seppa. is investigated applications of Microsystems in precision measurements [6] . R.F. Wolffenbuttel and van C.J.Mullem are discussed on the relationship between Microsystems technology and metrology in [7] . Dynamic and electrical analysis of MEMS capacitor with accelerated motion effects are investigated by K. Kawano etal in [8] . M. Behera etal are presented accurate simulation of phase noise in RF MEMS VCOs in [9] .
II. AN OVERVIEW ON MEMS-BASED AC VOLTAGE
REFERENCE SOURCE Voltage references are fundamental building blocks in many instruments like data logging systems, digital multimeters, and calibrators. The operation of the MEMSbased AC voltage reference is based on a characteristic property of an electrostatic MEMS component: the pull-in voltage. The component is actuated to the maximum point of the characteristic current-voltage curve using AC current. The maximum voltage depends only on the component geometry and material properties and it is therefore an excellent reference. The benefits of MEMS components in reference applications are good stability, low 1/f noise, large operation voltage range, small size, and low power consumption. We first investigate properties of MEMS capacitor. The moving plate capacitor, shown in Figure. 1, is actuated to the maximum point of its characteristic current-voltage curve using AC
There is also an effective DC voltage, V DC , over the component due to the built-in voltage and charges in the oxide layer. The electrostatic force F E attracts the electrodes together while the spring force F M due to the elastically suspended electrode, tries to restore the plate position. The force balance equation 
where F E,I and F E,V are the electrostatic forces due to the AC current I and due to the DC voltage V DC , E I and E V are the electrostatic energies, respectively, x is the deflection of the moving electrode, and k is the spring constant. Assuming that the electrodes are in parallel and the movement is translational, F E,I can be calculated from
where C =εA/(d − x) is the component capacitance, ε is the permittivity of the medium, A is the electrode area, d
is the gap between the electrodes, and
is the capacitor charge. The force due to
When either the frequency of the actuation current, ω/2π, is much higher than the component mechanical resonance frequency or the motion of the moving electrode is sufficiently damped, the position of the moving electrode is stationary over the period of driving frequency and the ) ( cos 2 t ω term equals ½.
The rms voltage V AC across the plate as a function of the displacement x can now be calculated from Equations (1)- (3) as follow:
The maximum of V AC (Î), which is the reference voltage, can be calculated from
Since dx/dÎ ≠ 0, the maximum is reached when dV AC (x)/dx=0. (5) can be expressed as [10] . 2
Which occurs
Equation (7) demonstrates that selecting V DC,0 = 0, small changes in the DC voltage, ΔV DC , have no effect on the reference voltage in the first order. A schematic view of the MEMS moving plate capacitor and its electric equivalent circuit are displayed in Figure. 1.
Figure1. a) Schematic structure of the silicon cantilever used as a moving plate capacitor and b) the equivalent circuit. V is the external voltage source, V bi is the built-in voltage of the metal-silicon junction. Cgap is the component capacitance (work capacitance), which has a parasitic capacitance Cpar in parallel. C ox is the capacitor formed by the dielectric layer (usually SiO2). Rspring is the resistance of the silicon spring
III. USING MEMS DEVICES IN A MICRO ELECTRONIC CIRCUIT AS AC VOLTAGE
REFERENCE The AC voltage reference electronics block diagram is show in Figure. 2. A 10 kHz AC voltage, V ac-in is fed to the inverting input of the main operational amplifier OA 2 , which acts as a voltage to current converter. The amplitude of the input current is slowly varied over the maximum point and the maximum output voltage was recorded as the AC reference voltage (the AC component of V out in Figure. 2). The instrumentation amplifier IA 1 isolates the AC source. The stability of the OA 2 gain is recorded at the output of the unity gain buffer amplifier OA 3 [3] .
. Operational amplifier OA 2 has a feedback so, we helped for calculating transfer function OA 2 of following example.( figure. 3) The transfer equation is given in equation (8):
The node voltage is described by equation ( 9), and equation (10) is obtained by combining equations 8 and 9. We have simulated circuit given in figure2 with using equation (10 )with replacing parameters: 
Figure2. Electronics block diagram of the AC voltage reference

IV. AN OVERVIEW ON ARRIFICIAL NEURAL NETWORKS
Artificial Neural Networks are directly inspired from the biology of the human brain, where billions of neurons are interconnected to process a variety of complex information. Accordingly, a computational neural network consists of simple processing units called neuron. Each network consists of artificial neurons grouped into layers and put in relation to each other by parallel connections. The strength of these interconnections is determined by the weight associated with them. For every ANN, the first layer constitutes the input layer (independent variables) and the last one forms the output layer (dependent variables). Between them, one or more neurons layers called hidden layers can be located. The number of input and output neurons effectively represents the number of variables used in the prediction and the number of variables to be predicted, respectively. The hidden layers act as feature detectors and, in theory, there can be more than one hidden layer [11] . First, consider the general deterministic model f(x;w). It is a function of both the data x and its parameters w. When we use our model to predict the behavior of the unknown target function, we have fixed w and are more interested in f as a function of x. However, when we are training our model by optimizing the weights to reduce E, we are interested in f as a function of w. For the discussion below, we will concentrate on this view of f, and all derivatives and gradients will be with respect to w. One way to approximate E as locally quadratic (in w) near a minimum is to approximate f(x;w) as a linear function of w, which we will now derive. Remember that all gradients are with respect to w and all averages are over input output pairs. We solve above equations to minimize Ê ∇ [12] .
V. SIMULATION RESULTS
In this study, we have added noise with different magnitude to input voltage in node 1 in figure 2 and eliminate noise effect with changing of R 1. We used an 1-2-1 artificial neural network (figure4). The net used was feed-forward neural network trained by back propagation algorithm. The ANN was trained using the back propagation algorithm. Mean squared error (MSE) is showed in figure5. Figure6 compares variation maximum voltage with change noise with neural network and without neural network. 
VI .CONCLUSION
In this study we used of neural network to decrease effect noise on an ac voltage reference. The reference is based on the characteristic AC current -voltage curve of the component having a maximum, the value of which depends on the geometry of the component and material properties of single crystalline silicon. Stability of ac voltage reference is very important. We should try to decrease effect noise and temperature on this references that using of neural network is a suitable way to compensate this effects.
